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[57] ABSTRACT

According to the present i_nvéntion, in the ion implanta-

tion step in manufacturing a semiconductor device, a
resist of a resist pattern formed on a portion of a semi-
conductor wafer is removed from the outer peripheral

portion of the semiconductor wafer, and ion implanta-
tion 1s performed through the resist pattern.

Since the resist 1s removed from the outer peripheral
portion, a contact portion between a semiconductor
wafer fixing portion of an ion implantation unit and the
semiconductor wafer i1s conductive. Therefore, charges
generated by the ion implantation escape from the
wafer fixing portion, and the semiconductor wafer is

not charged, thereby preventing electrostatic break-
down.

2 Claims, 3 Drawing Sheets
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METHOD OF MANUFACTURING
SEMICONDUCTOR DEVICE

BACKGROUND OF THE INVENTION

‘The present invention relates to a method of manu-
facturing a semiconductor device and, more particu-
larly, to a method of manufacturing a semiconductor
device, capable of preventing electrostatic breakdown
of the semiconductor device in an ion implantation step.

According to a conventional method of manufactur-
ing a semiconductor device, as shown in FIG. 3A, a
resist 202 used as a mask for 1on implantation is coated
on a semiconductor wafer 201. As shown in FIG. 3B,
the resist 202 is exposed and developed to form a pat-
tern 203, and, as shown in FIG. 3C, an impurity is
doped in a target portion of the semiconductor wafer by
implanting ions 204.

In the conventional method of manufacturing a semi-
conductor device, an outer peripheral insulating resist
202a 1s coated on the outer peripheral portion of the
semiconductor wafer even after the pattern is formed,
and, therefore, the semiconductor wafer 201 and a semi-
conductor wafer fixing portion 205 of an ion implanta-
tion unit are insulated from each other by the resist
202a. For this reason, when the semiconductor wafer is
charged in the ion implantation step, the charged can-
not escape from the semiconductor wafer, and electro-
static breakdown disadvantageously occurs in the semi-
conductor devices on the semiconductor wafer 201.

SUMMARY OF THE INVENTION

It is an object of the present invention to provide a
method of manufacturing a semiconductor device, ca-
pable of preventing electrostatic breakdown of the
semiconductor device caused by charges generated in
an ion implantation step.

In order to achieve the above object, according to the
present invention, there is provided a method of manu-
facturing a semiconductor device comprising the steps
of coating a resist on an entire surface of a semiconduc-
tor wafer, exposing and developing the coated resist to
form a resist pattern at an inner peripheral portion of the
semiconductor wafer and to remove the resist from an

outer peripheral portion of the semiconductor wafer,

and performing ion implantation to the semiconductor
wafer through the resist pattern.

BRIEF DESCRIPTION OF THE DRAWINGS

FIGS. 1A to 1C are sectional views of a semiconduc-
tor wafer in the steps in manufacturing a semiconductor
device for explaining an embodiment of the present
invention;

FIG. 2A i1s a plan view of a semiconductor wafer
showing an electrostatic breakdown count of a semi-
conductor wafer manufactured by a conventional
method, and FIG. 2B is a plan view of a semiconductor
wafer showing an electrostatic breakdown count of a
semiconductor wafer manufactured according to the
embodiment of the present invention; and

F1G. 3A to 3C are sectional views of a semiconduc-
tor wafer in the steps in manufacturing a semiconductor
device for explaining a prior art.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

A method of manufacturing a semiconductor device
according to the present invention will be described
below. FIGS. 1A to 1C are sectional views of a semi-
conductor wafer in the steps in manufacturing a semi-
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conductor device for explaining an embodiment of the
present invention.

As shown in FIG. 1A, a resist 102 1s coated on the
entire surface of a semiconductor wafer 101. As shown
in FIG. 1B, the coated resist 102 is exposed and devel-
oped to form a pattern 103 at the inner peripheral por-
tion of the semiconductor wafer 101. At the same time,
the resist at the outer peripheral portion of the semicon-
ductor wafer 101 is removed.

Charged ions 104 are doped in the resultant structure
in the ion implantation step shown in FIG. 1C to charge
the resist 102 serving as an insulator. However, since a
contact portion 107 between a semiconductor wafer
fixing portion 105 of an ion implantation unit and the
semiconductor wafer 101 is conductive, the charges
escape from the conductive semiconductor wafer fixing
portion 105, thereby preventing electrostatic break-
down.

The effect of the present invention to the electrostatic
breakdown of a semiconductor device 1s shown 1in
FIGS. 2A and 2B. In FIG. 2A, a number ngp in each

semiconductor chip represents an electrostatic break-
down count in each of semiconductor chips 208 after
ion implantation when a resist 202g is coated on the
peripheral portion of a semiconductor wafer except for
a portion in which a pattern is formed in a prior art. In
FIG. 2B, a number n; represents an electrostatic break-
down count in each of semiconductor chips 108 after
ion implantation when a resist is removed from the
outer peripheral portion of the semiconductor wafer
according to the present invention. As 1s apparent from
FI1GS. 2A and 2B, the electrostatic breakdown count
and the electrostatic breakdown area after the 1on 1m-
plantation in the semiconductor wafer having no pe-
ripheral resist as shown in FIG. 2B are smaller than
those in the semiconductor wafer having the peripheral
resist.

As described above, according to the present inven-
tion, since the contact portion between the semiconduc-
tor wafer fixing portion of the ion implantation unit and
the semiconductor wafer is conductive by removing the
resist from the outer peripheral portion of the semicon-
ductor wafer, charges generated by the 1on implantation
escape from the semiconductor fixing portion, and the
semiconductor wafer i1s not charged, thereby prevent-
ing electrostatic breakdown.

I claim:

1. A method of manufacturing a semiconductor de-
vice comprising the steps of:

coating an entire surface of a semiconductor wafer

with an insulating resist; |

exposing and developing said coated insulating resist

to form a resist pattern at an inner peripheral por-
tion of said semiconductor wafer and to remove
said insulating resist from an outer peripheral por-
tion of said semiconductor wafer;

the outer peripheral portion of said semiconductor

wafer from which said insulating resist is removed
being placed in surface contact with a fixing por-
tion of an ion implantation unit, so that charges
accumulated in said semiconductor wafer during
an ion implantation step escape through said fixing
portion; and

performing ion implantation to said semiconductor

wafer through said insulating resist pattern.

2. A method according to claim 1, wherein formation
of said resist pattern is performed simultaneously with
removal of said resist from the outer peripheral portion

of said semiconductor wafer.
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